Drug sequestration in cytoplasmic organelles does not contribute to the diminished sensitivity of anthracyclines in multidrug resistant K562 cells.
Cells that acquire multidrug resistance (MDR) are characterized by a decreased accumulation of a variety of drugs. In addition, sequestration of drugs in intracellular vesicles has often been associated with MDR. However, the nature and role of intracellular vesicles in MDR are unclear. We addressed the relationship between MDR and vesicular anthracycline accumulation in the erythroleukemia cell line K562 and a drug-resistant counterpart K562/ADR that overexpresses P-glycoprotein. We used four anthracyclines (all of which are P-glycoprotein substrates): daunorubicin and idarubicin, which have good affinity for DNA and as weak bases can accumulate inside acidic compartments; hydroxyrubicin, which binds to DNA but is uncharged at physiological or acidic pH and thus cannot accumulate in acidic compartments; and WP900, an enantiomer of daunorubicin, which is a weak DNA binder but has the same pKa and lipophilicity as daunorubicin. The intrinsic fluorescence of anthracyclines allowed us to use macro- and micro-spectrofluorescence, flow cytometry, and confocal microscopy to characterize their nuclear or intravesicular accumulation in living cells. We found that vesicular accumulation of daunorubicin, WP900 and idarubicin, containing a basic 3'-amine was predominantly restricted to lysosomes in both cell lines, that pH regulation of acidic compartments was not defective in human K562 cells, and that vesicular drug accumulation was much more pronounced in the parental tumor cell line than in the multidrug-resistant cells. These results indicate that vesicular anthracycline sequestration does not contribute to the diminished sensitivity to anthracyclines in multidrug-resistant K562 cells.